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- FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CRITICAL HARDWARE
' HUMBER: 05-ZF-22400-X

SUBSYSTEM HAME: COMM & TRACK: MICROWAVE SCAN BEAM LAMDING EfS.
REVISION = 2 Q4712790

PART NAME PART RUMBER

VENDOR NAME YENDOR RUMBER

o LAY . DECODER ASSEMBLY MCAD9-0G17-0006

o LRU . GECODER ASSEMBLY MCA09 001 7-0003
____________ PART DATA T

EXTENOED DESCRIPTIOM OF PART UNDER ANALYSIS:
DECOCER ASSEMBLY, MICROWAYE SCAN BEAM LANOING SYSTEM (MSBLS).

REFERENCE DESIGHATORS:  2Ly744a0
T B2Y74a41
T B2Y7a4p42 -

{QUANTITY OF LIKE ITEMS: 3
THREE, RECUNDAMT

FUNCTION:

PROVIOES OME INTERROGATION TRIGGERS FOR RF ASSEMELY AND OECODES RECEIVED
-RE. FROVICES VEHICLE AMGULAR {AZIMUTH AND ELEVATIONY POSTTION ATA, AMD
RANGE OURING THE TERMINAL AREA APPROACH AND LANDING PHASE. PROVIDES
ALIMUTH, ELEVATION AND RANGE UPQATES TQ THE G&N SUESYSTEM.
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55 s FALLURE MODES EFFECTS ANALYSIS (FMEA} -- CRITICAL FATLURE MODE
. ' _ NUWBER: 08-2f-22400-02

REVISION# 2 04/12/90
SUBSYSTEM:  COMM & TRACK: MICROWAVE SCAM DEAM LANDING SYS

LRU :OECGOER ASSEMBLY CRITICALITY OF THIS
ITEM MAME: [DECODER ASSEMBLY FAILURE MODE:IRZ

e T o e e e e o B e e e e e Ll o e e e e o ————

FAILURE MODE:
ERRONEDUS OUTPUT

MISSTOM FHASE:
L2 LEFT-0OFF
0o OE-DRBLT

VEHICLE/PAYLDAD/KIT EFFECTIVITY: 102  COLUMBIA
' = 103 DISCOVERY
: 104 ATLANTIS

CAUSE:
VIERATI(N, TZIMPERATURE, MECHANICAL SHOCK, COMTAMIMATION, MISHANDLING.

CRITICALITY 1/1 DURING INTACT ABCRY DHLY? NO

REDUNDANCY SCREEN A} PASS

. "B) PASS
C) PASS
; PASS/FAIL RATIONALE:
E
= A)
8}
C)

T L e e o e e v . . k. . 8y T T

(A) SUBSYSTEM:
LOSS OF REDUNDANCY PATH.

{B) INTERFACING SUBSYSTEM(S) -
THE FAILED MSBLS OUTPUTS ARE DISCARDED AND THE GUTPUTS FROM THE
REMAINING MSBLS DECODERS ARE USED,

{C) MISSION:
NO EFFECT.
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- FAILURE MODES EFFECTS ANALYSIS (FMEA} —- CRITICAL FAILURE MODE
: NUMBER: 05-2F-22400-02

(D) CREW, VERICLE, AND ELEMENT{S):
POSSIBLE LOSS CF CREW/VEHICLE AFTER A SECCND ERRONEQUS - CUTPUT FAILURE
BUE TO DEGREDATION OF THE TERMINAL AREA APFROACH AND LANDING FUNCTIONS.

(E) FUNCTIONAL CRITICALITY EFFECTS:

-___...___..__________.____._....._....___._.,_______.___.____,._.,.,...._..._.___._._____.__._-..._____.._.---___

._._.,___.._.___.._______________._._.__,.______________..___,_._.__,._._.._____._._.-.___.._._--.---\...______..----

(A} DESIGNM:

PROCUREL A3 MODIFIED OFF-THE-SHELF EQUIPMENT. ORIGIMALLY DESIGNED
{LATE 1970 FOR ARMY HELICOPTER USE,) BUILLT TQ MIL SPECS [N EFFECT AT
THAT TIME. BECAUSE OF INHEREWT SINGLE FAILURE POINTS, SYSTEM WAS
IMPLEMENTED ON OREITER AS THREE REDUNDANT END-TO-ENO STRINGS WITH
SOFTWARE CONTROL, SELECTION AMD EDITING OF DATA. MILITARY AND OFPL
APPROVED PARTS MATERIALS AND PROCESSES WERE USED, MHASA SOLOERING
REQUIREMENTS & EEE PARTS TRACEABILITY HAWE BEEN WAIVED FOR THE MSALS
PLA OVET PRRA. 3.%.17 (REGAROING SOLDERIMG) AND PER IPAR RIBC-017,
AMENDMENT & (REGAROING EEE PERTS).

m (B) TEST:

QUALTFICATION WAS BY SIMILARITY TG THE TESTED MILITARY DESTGM, EXCEPT
THAT RANDOM YIBRATION WAS PERFORMED TO ORBITER REQUIAEMENTS.
DEVELOPMENT TESTING IMCLUDED ADL { INTERFACES} AND SAIL {INTEGRATIONY,
ATP FOR FUNCTEDNAL PERFORMAMCE VERTFICATIDN AND WQRKMRMSHIP {INCLUQING
AVT AND ATT) WERE PERFURMED ON EACH LRU. TESTING AT CALMDALE TDO VERIFY
PROPER FERFORMANCE ON THE DREITER WAS PERFORMED. OPERATION DURING ALT
DEMONSTRATED PERFOSMANCE IN FLIGHT. PRIOR TO I[NITIAL SPACE FLIGHT OF
EACH WEHICLE ALL PERTINENT PARAMETERS WERE VEREFIED. GROUND TURNAROUND
TEST - PERFORM MSBLS SELF-TEST TQ VERIFY MSBLS AZIMUTH, ELEVATIOW, AND
RANGE ACCURACY, CHANNELS AND FLAGS - PERFORMED EVERY FLICHT. VERIFY

[ THAT M3BLS MAINTAINS RANGE LOCK - PERFQRMED BY ANALYSIS OF IM-FLIGHT
DATA.

(C) IHSPECTION:
RECEIVING INSPECTION

RECETVING [NSPECTION VERIFIES ALL INCOMING PARTS AND MATERIALS,
INCLUDING THE PERFORMANCE OF YTSUAL AND BIMENSIONAL EXAMINATIONS. ALL
ELECTRICAL, MECHANICAL, AND RAW MATERIAL RECORDS THAT CERTIFY MATERIALS
AND PHYSICAL PROPERTIES PER DRAWING/SPECIFICATION REQUIREMENTS ARE
RETAINED BY RECEIVING [NSPECTION AS REQUIRED BY CONTRACT.

CONTAMINATION CONTROL

QUALITY ASSURANMCE (QA) ARRANGES FOR [MITIAL VERIFICATION OF THE
ASSEMBLY WORKX AREA AND SUBSEQUENTLY AUDITS TAt AREA OM A REGULARLY
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FAILURE MODES EFFECTS ANALYSIS (FHEA) —— CRITICAL FAILURE MGOE

_ HUMBER: 05-2F-22400-02
SCHEDULED BASIS FOR MAINTENANCE OF COWTAMINATION CONTROLS.

ASSEMELY /INSTALLATION

ALL DETATLED ENSPECTICMS ARE PLANNED OUT &Y THE METHODIZATION
DEFARTMENT FOR ALL MEW ELILDS, SPARES, AND REPATRS FOR THE MSELS Mav-
SET PROGRAM. [NSPECTION FOINTS ARE ODFSIGNATED T0 PERMIT IMSPECTION
BEFORE THE APPLICABLE PORTIONS OF THE ASSEMBLY BECOME IMACCESSIELE AND
PRIOR TO THE MEXT ASSEMELY DPERATIGON.

CRITICAL PROCESSES

ALL PROCESSES AND CERT{FICATIGNS ARE MONITORED &NC VERIFIED 8Y
INSPECTION. THE CRITICAL PROCESSES ARE SOLDERING, COMFCRMAL COATING,
TORQUING, APPLICATION OF AQHESIVES/SEALANTS, AMO AFFLICATION OF
CHEMICAL FILM. . '

TESTING
ALL PARTS OF THE RTP ARE CBSERVED AND VERIFLED BY 4.

HANDLING/PACKAGING

ALL PARTS AND ASSEMBLIES ARE FROTECTED FROM DAMAGE OR CONTAMINATION
FROM THE POINT QF RECEIVING INSPECTION TO FINAL SHIPMENT, THROUGH
METHODS DETAILED IN A DOCUMENTED PROCEQURE. THIS HANOLTNG FROCEJURE TS
LN EFFECT FOR ALL NEWLY BUILT HARDWARE AS WELL AS FOR REPAIR UNETS. QA
AUDITS COMFORMANCE TO THIS PROCEOURE IN ACCORDANCE WITH ITS IMTERMAL
AUDIT SCHEDULE, AND ALL AREAS ARE CONSEDERED UNDER CONTINUOUS AUDIT

BY QR WITH RESPECT TO MATERIAL HAMDLING. THE MAINTENANCE JF
ELECTROSTATIC DISCHARGE PREVENTION METHADS {3 VERIFIED BY Q& THROUGH
PERIOOIC AUDITS. ALL HARDWARE ITEMS ARE PACKAGED AND PROTECTED
ACCORDING TO CONTRACT REQUIREMENTS AND ARE VERIFIED BY [NSPECTION.

EVIDENCE OF INSPECTION OF PACKAGING 15 RECORDED OH THE APPLICABLE
SHIFFING DOCUMENT.

{0) FAILMRE HISTORY: -

ALL ACCEPTANCE TEST, QUALIFICATION TEST, FIELD, AND FLIGHT FAILURES
WERE REVIEWED. THERE HAVE BEEN THO FALLURES WHICH RESULTED IN
ERRONEQUS GUTPUT. THE FAILURES IDENTIFILED OCCURRED IN CIRCUITRY
IGENTICAL TO PRESENT FLIGHT COMFIGURATION.

CAR A1B54, QUTPUT WENT OUT OF SPECIFICATION GURING TP, PROBLEM WAS
ISOLATED T0 AN IC (NAND GATE}, WHICH WAD BROKFN BOND WIRES AT THE OIE.
MO UTHER FAILURE OF THIS TYPE HAS OCCURRED TO CATE ON THE CDRAITER
M3ELS PROGRAM WITH THIS TYPE OF IC.

CAR 200770, SAIL UNIT INDICATED INCORRECT ELEVATION OFERATIONS ON €OO
CHANNELS. REPEATED TESTING COULD NOT DUPLICATE THE FROBLEM. PQOBLEM
WAS RESOLVED BY ATTRIBUTING IT TO TEST EQUIFMENT NGT OF PROPER
CONFIGURATIIN, AND IT WAS DISFCSITIONED AS AN UNEXPLAINED ANGMALY.

05~2F = 4
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UNIT SUBSEQUENTLY PASSED BURN-IM AND PERFORMANCE TESTS AT THE VENDOR.
THIS UNIT IS CURRENTLY ASSIGNED TO THE SHUTTLE TRAINING AIRCRAFT
PROGRAM,

1T WAS DETERMINED THAT NO GEMERI{ [SSUE EXISTS REGARDING THE EEE PART
FAILURE. THE UNEXPLAINED ANOMALY QCCURRED WITH A TEST SET NOT OF
PROPER CONFIGLRATION.

= (E} OPERATIONAL USE: .
FLIGHT RULES PERMIT QE-QRBIT WHEN CETLING IS BETWEEN 10,000 AND 8,000
FEET 17 THE LANDING SITE IS E£QUIPPED WITH MSBLS AND THE ORBITER MSBLS
IS QPERATIONAL. DE-OREIT IS NOT ATTEMPTED If CEILING IS LESS THAN
8,000 FEET TO ENSURE GOOD VISTBILITY AT LOW ALTITUDE. MSBLS IS A
REDUNDJANT SOURCE OF LOW ALTITUGE CATA OQWM 7O 50 FEET (RADAR ALTIMETER
TS THE PRIMARY SOURCE QF ACCURATE LOW ALTITUDE DATA). MSELS DATA IS
RIQUIRED FIR AUTOLAND, BUT THIS CAPABILITY IS KOT USED OPERATIONALLY.
MSELS REDUNDANCY MANAGEMENT SOFTWARE AUTOMATICALLY SAFES AND/OR
RECONFIGURES THE SYSTEM AFTER MSBLS FAILURES. NAVIGATION SOFTWARE
KALMANN FILTER PROVIDES 5SOME PROTECTION AGAINST INCORFORATION OF BAD
MSELS OATA INTQ THE STATE VECTOR. IF RADAR TRACKING DATA {AVAILABLE
AT EOWARDS, KSC, AND NORTHROP ONLY) AND COMMUNICATIONS WITH THE GROUND
ARE AVAILABLE, THE MCC CAN RESOLVE A MSBLS DILEMMA AND PROTECT AGAINST
THE USE OF BAD DATA If THE LAST UNIT FAILS. MCC PERSONNEL ARE TRAINED

. TO ISOLATE A FAILED MSBLS BY COMPARING MSELS DATA WITH RADAR TRACKING
' DATA. o
— APPROVALS -
412+
! RELIABTILITY ENGINEERING: J. H. RESSIAGA ag:< /
DESIGN ENGINEERING 1 W. H. STEPHENSH.cha i
QUALITY ENGINEERING : J. COURSEN D #fie - deh, :
NASA RELTABILITY : ! Gmed Aiobmi. Feo S
NASA SUBSYSTEM MAMAGER : : : -
HASA QUALITY ASSURAMCE
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